A lthough a single 1 mg intramuscular (IM) dose of the Cremophor EL preparation (Konakion Neonatal; Roche, Basel, Switzerland) of vitamin K (VK) provides almost certain protection against vitamin K deficiency bleeding (VKDB), 1 the possibility of an increased risk of childhood leukaemia, 2 perhaps up to 10%, has not been (and probably cannot be) excluded. [3] [4] [5] [6] In the early 1990s this led to a decline in the use of IM prophylaxis 7 and to the British Paediatric Association recommending routine use of oral VK in healthy infants, reserving IM for those at highest risk of VKDB. 8 In 1998 the Department of Health reaffirmed the effectiveness of IM prophylaxis but noted that a small increase in leukaemia could not be completely excluded. While supporting the use of routine prophylaxis, the Department of Health stated no preference for either route, concluding it was a matter for professionals and services locally to agree. 6 We set out to document practices of VK prophylaxis and their effectiveness in preventing VKDB in Great Britain, Northern Ireland and Ireland.
METHODS
Survey method to determine current practice A total of 243 consultant-led maternity units in Great Britain and Northern Ireland were identified and surveyed. An authoritative list of these units being unavailable, one was compiled from a meticulous search of the Medical directory, two internet directories of maternity services, individual hospital websites and direct hospital contact. In March 2003, a postal questionnaire was sent to the senior midwife of each unit requesting details of VK prophylaxis policies and birth rates both in the unit and in any associated midwife/GP unit. A copy of each unit's written policy was requested and cross-checked with responses; any ambiguities or inconsistencies were then clarified. Further questionnaires were sent to non-responding units in July and September and a final written request to the paediatrician in December 2003.
Methods for efficacy and effectiveness data Data were combined from this survey, a similar survey for Ireland 9 and previous surveys of practice, 7 each with a contemporaneous study of VKDB. 10 11 The odds ratios and confidence intervals for the efficacy of oral and IM prophylactic VK actually given, and the effectiveness of prophylaxis on an intention-to-treat basis, were then calculated for all infants in Great Britain, Northern Ireland and Ireland.
RESULTS

Survey results
Of 243 units contacted, 230 (95%) replied and 58 provided their written policy; 38 were re-contacted for clarification. The national statistics offices reported 674 789 births for 2003; an internet directory of maternity services attributed 40 340 births/ year to the 13 non-responding units and the cumulative number of reported deliveries was 672 538/year, so there may have been slight over-estimation of births from the reporting units.
Regimen recommended for uncomplicated term deliveries
The recommended route of prophylactic VK administration is shown in table 1. We found no relationship between unit delivery rate and recommended route of administration. Seeking parental consent was almost universal practice (69% verbal, 30% written).
Intramuscular prophylaxis
Of 174 units offering IM prophylaxis (either recommended or by choice), 159 stated the preparation used and 170 the dose, which was independent of body weight and given once. Where stated, 84% (134) gave Konakion Neonatal (Roche), the vast majority (92%) using 1 mg (0.5 mg in eight units, 0.25 mg in one unit, 0.2 mg in two units), and 15% (24) gave Konakion MM (Roche) 1 mg (2 mg in one unit). Of 136 units recommending IM VK, 91% (123) offered oral VK as an alternative. Of 38 units making no recommendation about route, only 25 reported recommending parenteral administration for high-risk groups.
Oral prophylaxis
Oral prophylaxis was recommended in 56 units (53 of them recommended parenteral administration for high-risk groups) in addition to the 38 offering choice. Of these 94 units, 93 offered oral prophylaxis to every normal risk infant, and one only to those breast-fed. Ninety three units stated the dose used: 2 mg in 61 (66%) units, 1 mg in 23 (24%) and 0.5 mg in nine (10%). Ninety units named the preparation: Konakion MM (Roche) in 51 (56.7%) units, Orakay (an unlicensed product manufactured in Slough, UK in Dr Reddy's Laboratories) in 24 (26.7%) and Konakion Neonatal (Roche) licensed for IM use only, in 15 (16.6%).
Of 92 units stating their oral regimen for formula-fed infants, 40 (43%) gave a single dose at birth, 36 (39%) gave two doses (birth and 4-8 days), 15 (16%) gave three doses (birth, 7-10 days, 4-6 weeks) and one gave none. Breast-fed infants were given the same initial dose and preparation as formula-fed infants. One unit gave a single dose at birth, two units gave two doses (birth and 1 week) and 91 (97%) gave three or more doses extending beyond 3 weeks of age, including 16 giving four or more doses over at least 6 weeks.
In 123 units, oral VK was offered if the recommended IM was declined.
Intravenous prophylaxis
A total of 52 units (23% of responders) used prophylactic VK intravenously (IV) for high-risk, mostly preterm infants; almost equal numbers used Konakion Neonatal and Konakion MM. Of the 46 stating the dose, 24 (56%) gave 1 mg, 10 (23%) gave 0.4 mg/kg and the remainder 0.1-0.5 mg (some related to weight). Only six units routinely gave follow-on doses, a decision independent of the initial dose.
Reasons for changing prophylaxis regimen
The commonest reasons cited for changing VK prophylaxis policy in the 3 years before this study were use of an unlicensed drug (37 units), literature reports about VKDB (35) and parent pressure (10) . Relative risk of VKDB Data from previous incidence studies 10 11 and corresponding surveys of practice 7 9 are combined in tables 2 and 3 to estimate efficacy and effectiveness of VK prophylaxis in all infants in the study area. Table 2 demonstrates that IM prophylaxis is more efficacious (babies receiving it are at lowest risk of VKDB) than oral prophylaxis given only in the first week and (though not reaching significance) than oral prophylaxis extending beyond a week. In contrast, the effectiveness data, calculated on intention to treat in table 3, show that there is no large or significant difference in effectiveness between IM and the disparate group of oral regimens extending beyond a week; relative risks for the two other groups (''Nil'' and ''Oral not beyond a week'') compared with IM are much lower. The difference between efficacy and effectiveness is the result of omission of VK; in the 1993-94 survey of VKDB, there were several reasons for omission, while in the 2001-02 survey it was solely because parental consent was withheld.
Changes in prophylaxis since 1970
DISCUSSION
VK prophylaxis for all newborns has long been recommended; this study shows that while this has finally been achieved in the UK, uniformity of practice has not. We attribute the reduction in VKDB incidence shown by the British Paediatric Surveillance Unit surveys 10 11 to this more widespread and effective prophylaxis and to earlier recognition of congenital liver diseases. 10 11 What is already known about efficacy, effectiveness and safety? Current supplementation of formula milks with VK virtually eliminates late onset VKDB (onset after 7 days) and a single dose of oral VK is similarly effective against classical VKDB (onset between 1-7 days). 10 In the breast-fed infant, VK as 1 mg Konakion Neonatal IM or repeated oral dosing (1 mg weekly 14 or 25 mg daily 1 ) prevents both classical and late VKDB in virtually all babies in large populations even if underlying liver disease is present. Prophylaxis using IV administration is poorly researched and may be less reliable, cases of VKDB occurring even after repeated doses. 15 Despite several studies investigating a possible association of IM VK prophylaxis (Konakion Neonatal 1 mg) with childhood cancer originally described by Golding et al, 2 it has not been possible to completely refute it. 4 6 In the UK, a true relative risk of only 1.1 for acute lymphoblastic leukaemia at 12-71 months, whilst difficult or impossible to demonstrate statistically, would cause some 85 additional cases/year (using incidence figures from the Cancer Research UK website and a birth rate of 680 000/year), each needing 2-3 years' treatment and causing perhaps 12 deaths/year (assuming 85% survival). This must be compared with no deaths and no long-term morbidity from VKDB in Great Britain and Ireland in the latest 2-year survey. 11 For oral VK it could be suggested that, since Konakion MM 2 mg orally achieves peak blood levels similar to those after Konakion Neonatal 1 mg IM, 16 if there is an increased risk with the latter and if it is related to peak levels, then the licensed threedose regimen might carry a similar risk (possibly 3 times higher). Other safety issues for IM prophylaxis include the recurring problem of injecting uterogenics rather than VK 17 and the complications associated with any IM injection (vessel or nerve injury, infection and haemorrhage in infants with bleeding disorders), while for oral prophylaxis there have been three case reports of aspiration pneumonia 18 and a single report of a possible allergic skin reaction. 19 What do we conclude is an effective, safe regimen? Term babies born by normal delivery should be given VK 1 mg orally at birth to prevent classical VKDB, regardless of the intended feeding. If the dose is vomited it must be repeated; if the baby becomes ill we would recommend IM prophylaxis. Breast-fed infants should have follow-on oral doses of 1 mg weekly 14 or, perhaps with the greatest possibility of safety and efficacy, a daily dose of around 25 mg as adopted in the Netherlands 1 and equivalent to the supplement received from formula milk, until it is clear they do not have covert liver disease or other cause of malabsorption (our preference would be for 3 months). We see no logic in giving follow-on doses to babies feeding well on formula milk. IM prophylaxis is useful to protect babies who are sick, preterm or born to mothers taking drugs which antagonise VK. It must be remembered that VK prophylaxis alone does not ensure invulnerability to VKDB, so surveillance for prolonged jaundice, failure to grow and any bleeding manifestation remains essential. We are aware that this conclusion is at variance with that reached by the National Institute for Health and Clinical Excellence and their 2006 guidelines.
How has practice changed over the past 20 years?
Clearly more infants now receive effective prophylaxis and the incidence of VKDB and associated morbidity/mortality has fallen. Previously parental consent was rarely sought; now it is required in virtually all units. A wide variety of prophylaxis regimens are used with little or no rationale for difference. The decline in use of IM prophylaxis in the 1990s in favour of oral administration is found to be reversed in this survey, perhaps because 20% of paediatricians previously fearing an association with childhood leukaemia have now discounted any link. Other explanations might include paediatricians lacking confidence in the effectiveness of oral prophylaxis, considering it too difficult or costly, or anxious that the lack of a licensed preparation suitable for parents to administer puts them at professional risk. 6 Multi-dose oral regimens now predominate among units recommending oral prophylaxis, but only 16 (17%) use regimens appearing to maximise efficacy and safety with four or more oral doses for breast-fed infants extending over at least 6 weeks. This reflects the guidance from the Department of Health 6 which advised only three doses and the lack of an oral product with a license to be used more frequently.
We note that most units using IV prophylaxis, almost always for infants with no oral intake, do not plan follow-up doses.
Dilemmas of clinical practice
Real dilemmas persist for both professionals and parents. For IM prophylaxis there remain justifiable concerns about the trauma of an injection and the possible but unproven fears of 4 to 81) , p = ,0.001 Nil 290 000 34 1 in 8 500 99 (29 to 402), p = ,0.001 *Estimated because firm data were unavailable as some babies are given different prophylaxis from that routinely recommended for normal risk deliveries, either through parental choice or clinician allocation. ÀPopulation includes all infants (all gestations, birth weights, risk categories, etc). Calculation of RR shows little variation between the three studies. 1One received only 100 mg VK.
ôIn the 2001-02 study, two infants bled after receiving oral VK; one probably had multiple doses beyond day 7, the other two doses in the first week.
an increased leukaemia risk. 20 21 For oral prophylaxis there is anxiety about efficacy, reliability of follow-up dosing 20 and lack of an appropriate preparation. 21 Konakion Neonatal and Orakay were used for oral prophylaxis by 17% of units although unlicensed for oral use; Konakion MM is licensed but requires use of syringes and glass vials and is costly (especially if professionally administered). Health providers have, by seeking parental consent, delegated some responsibility for decisions about prophylaxis; most offer a recommendation and an alternative, but some offer no clear guidance.
What are the messages from the widely different efficacy and effectiveness data? At the time of this study we seem to have had the unhappy situation where the lack of an agreed, national policy, together with appropriate professional and parental concern to ''Do no harm'', increased the risk of effective prophylaxis being omitted. 11 Although there is proper concern that oral prophylaxis doses may be omitted at home, 20 failure of oral multiple dose regimens is rare. Conversely, treatment omission, through error or withholding of parental consent, appears to be more common in units recommending IM prophylaxis 11 and this largely negates its efficacy advantage.
Both problems have been successfully resolved in two European countries where oral prophylaxis, completed by parents, is used for all normal-risk deliveries. 1 14 In contrast, the American Academy of Pediatrics has issued a policy statement discounting any association with cancer and confirming that VK should be given as a single IM dose of 1 mg (preparation not specified). 22 A group of Australian authorities, in a statement similar to that of the UK Department of Health, has left the decision to local paediatricians. 23 
CONCLUSION
Most units currently seek parental consent for prophylaxis but expose newborns to possible health risks by recommending the IM route as routine, by over-treating formula-fed infants or under-treating breast-fed infants. These data reinforce a previous recommendation that urgent priority be given to developing, licensing and promoting a low-dose oral VK preparation suitable for daily administration by parents, [24] [25] [26] following the lead of some other European countries. 1 14 IM prophylaxis remains essential for some babies, but lack of certainty about safety, and of published efficacy data for Konakion MM (now the only licensed option) given intramuscularly, cause us concern. 3 Effectiveness of prophylaxis: cases of VKDB grouped by treatment intended, from the second and third surveys* ÀPopulations offered a choice between IM and oral are allocated equally between groups. Population includes all infants (all gestations, birth weights, risk categories, etc). 1Estimated because firm data were unavailable as some babies were given different prophylaxis from that routinely recommended for normal risk deliveries, either through parental choice or clinician allocation.
What is already known on this topic N Late onset VKDB can be virtually eliminated by 1 mg of Konakion Neonatal IM, feeding with standard (VKsupplemented) infant formula and ongoing supplementation of breast-fed infants with oral VK. Ironing board impalement A 12-year-old boy was admitted with a metal foreign body embedded in his right buttock. While carrying an ironing board down the stairs he tripped and impaled himself on the ratchet mechanism (fig 1) . The fire brigade helped free the boy from the board. x Rays revealed the foreign body was close to the hip joint (fig 2) . Surgical removal was uneventful and the patient was discharged the following day after receiving tetanus immunoglobulin and vaccination. No other ironing board related injuries are reported in the literature. However, there are anecdotal reports of ironing boards being used to surf down flights of stairs. Care should be taken when carrying objects on the stairs, and domestic appliances should only be used as intended. 
